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PURPOSE: A method for 
manufacturing a capacitor of 
a semiconductor device is 
provided to decrease a 
leakage current by reducing 
impurities remaining in a 
storage electrode or high 
dielectric layer. 

CONSTITUTION: A dielectric 
layer is formed on a storage 
electrode. The dielectric layer 
is annealed in an atmosphere 
of oxygen radical or plasma, 
and is after-treated. A plate 
electrode is formed on the 
after-treated dielectric layer. 
The deposition of the 
dielectric layer and the after- 
treatment are peformed in the 
same chamber. The oxygen 
radical atmosphere is an acid 
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atmosphere containing 
ozone. 
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(54) aaaa a 011 Qi&ii a s g^^si ^fiHA i Ej g «» g 

s m g o, «joj §aj a_tc| 3101213 ^) ej^s^ ^ ^^^m ?ajs^ g 

£^0> ^3121 Oiy 4>B0I £^£CH 910] £J\ CPI^ ^tHOil AH 6^ 2^ E.ti£l\ &3I £gQJ ^xH 

ai % ^ ^xnais ^mm ^ 9io. Dam. ^ srgsi ^ sxis oissta ^uhaiehsi 
sf^ 2^ ^oii tigs ^^sig cny ^Bi oigBfoi ^xnai^o^w di m ai eh 21 ^ s = § u^ai 

!=' 4= SIP. 

£ ic b Breoii sisk* 2$? so* ^ £^ aiy ^¥011 cqe sum eai^ d^hoicl 
e 2^ s oil ojmoi h^sqj * m&^m oiy ^oii am ¥**s#m £ai§i 3 en hoick 

E 3£ S g*@0|| 2|6h01 U^S^I ^ Oiy 2S20JI ©E &±2| EA|§[ D2H HOICK 

£ 4^ S gJgOll °imoi 8^ 2^2J 2xH£| ^011 D}^ ¥^ S^g £A|e_* 32HH0IQ. 

£ 5^ S CHI 2\mW ^¥ 2^ e^AI a^o| ooq,! 2^-1 £EA|S[ . 

SE 6^ S X1M ^A| 011 Oil 21 §J Sill £A|§h 31^5125 £A|^ S^SOIQ. 

£ 7g £ 62J 2^ ^^J\9k <£m^ ^ 011 M ^H^^H^ £A j^ £^0IQ . 

£ 88 5E 521 M^£SQF ^^^101! o^^sj a^|^ ^bH2j SJ Otie JH^^^S £A|§! £S0IQ. 

£ 9^ S ^S2J X1I2 ^A| Oil Oil 2i§! Sxlg £A|§J ^H^ k ^H^ £A|°! S2SE0IQ. 

£ 10B £ 921 2^ §S} £JtH2j U on> ^H^^£^ £AIS £0OIQ. 

E 11 LHXI £ 208 & gg£J XH13 ^ AIOII LHXI %\]2 ^Al Oil Oil £]§! °|°| EAI& ?H^^° 

^ EAIt* S3£#0[Lf . 

£ 21 LHXI £ 29^ & ^SOII 2|§h e)£fl| ^^2] HH AI EH Xil^^S2J XI1 1 gAIOll LHXI X1I9 ^AIOIIS 
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£ 30B £ 28CHI £AI£! XII 8 ^AIOJIS ^ X\\ 21 &!SEfll ^Xf2| 5HEHAIEH2I X1I3S01I 3 88^ l£§3rX| 
^lei E^OID. 



s mgg ajm g X | a. oi-l 0|g§! SI £ fll XH EH A} £1 § £ ^ Oil 2§j ^61 □§» 

tfi(mul ti -chamber £fe ^ ^ fe 1 3x| ffi 01 S Olgti ^SExHI ^X r 2j 5H iiH Al EH MS ^ ^ Oil a** 2 
01 □. 

SISExll ^Xf2| S^£XF g3f£0il CQaf XHI^£i £• S*!OHAH 3i EH Al & ^ S m?\Md\D\ ?l 6H SJS SSOI 
Xil2i£l3 21 CI. OUSiCH. ^S^i ^^16f^ , 2^21 S°j^M e^UIXi^ gjg. ^SMOI 

E ^3 g§!(3^*!xHI ^S ^£xHI )i ^S°42£ A r gSh*r £> h S MO! 3-^OiCk £ a Ail AH Oil AH 3 
^S^OISfe gOi^ £^*UHI-1 SgSIOI S £S9JS ^g&CL 

OlgOilAH. 2^2j SS^li 6^ |2 g^OilAH 3x^3£S g^6H0^ Sf°^ M 

ai^o^ n|o t0 , o.p na.ii) Hjstashfe gjss ^01 s^gn^ ^gswm §^ 

£1^ oiaigoi 2iD. cch 2i ah . ejExii us 3 soil ^ai ah xh eh ai e ^ g exuixixi 3^ 

S9|s A[g5lb ^SOI §3f^0|D. 

2gS D 42£ iJSSXfl. 0113 01 Pb2rTi0 3 (P2T). BaSrTi0 3 (BST) g m 4- Si CHI . i,^2iilb g£l 

& &m^. ^ai^ g»sj 6*se*j»fe gai e^g xixiw &&&^?\ 4= 100- 

ioooe ^ muoiq. o>^ah. 3^2^e shiihaiehoii Afga^ 3^ 500 a 21 ngmcnais m 

X r 61 ^JHIS 10a OlSfg ^l°|SfW ^ 210H 31WM&±m 3 XII g3WllJ 4= 21CK 

3^Gil. BST, PZT §21 3£?*!^g ^£^1 ^Xr2| 3H fiH A| Ei Oil ^g6H! ?!6r01^ H^2^0I ^ 

SgOl exHH^f£(step coverage) 01 ^SrOIOt 8H2 5HEHAIEH2J V^S^ ^^01 gOfO^ §[CL 

ois ^isfoi. n^s^e Em i\£ e^s(Mocvo)e oieaf^ m&mo. 

3a U. ^31 3^2°l. OllgjCH BST ^ M MOCVD^S 1^8^01 3\ M Al E1 Oil *}g6^ ^^2^ ^ 

^ i§ exii m^i ^laioi n^^^M sooc 01^2.1 3^chiah §^^a. n & en ; 500°c oi^si 3£oiiah 3 
^s^e 5HHHAIE12J ^^s^ i°u exmi^^oi 5001 sfg oh^ u^d^ 51 

^ ^SX^OI ^oigf^QL Ol^Xil B^Ul^^OI U^S ^SdlXI 2 ^ ( 31 EH A! EH 21 Sf^ 2^) Al- 01 21 
21^01 ©OF XI 3S^9 y£X1l ±X\Q\\ ^ £1^1 9C[. £eh 500 a C 01^21 3 g Oil AH 3^3 °l 

m m^m oHeicn ^^^01 6.^3^ ^M^m opi^a. 

0121 gXilgg SH^SfXI ?|5F01^ H^SQie Ehxf HI^^OI 500 r OISF2J XH^OilAH e^SHOt 

§[el 3au, xh son ah 3^a^e m^m e^a^ 3^2^01 ^2^01 50 oisrsj uis^^ g 
^aoi m oiyyoi ^S6^3, 3^2°! 21 ^nej ^^i^^ ^^^veh ^^m^ m^m, oilmen 

&± ^^01 3^21 °l LH Oil &W6I01 ^^01 XH6r£J^ °XilSOI 5iCK 

01 2f 3^2^ LH Oil &#m^ I^ii X1IZH5PI ?iof01 500°C OISf2j Xi B Oil AH 7^2°4I- 

600 °C 01^21 3g0iiAH ^XiSI 6^ ^gO| X||^£I21D. 3EHU. ^#§^ 600 °C 0|^2J 3^011 AH ^XiEIM 
m 3^ ysxll ^X^2J 31 EH Al EH 2J S^Hf dH £1 CH S^^OI &®ZiDi\J 3^2^01 illEJCi. £Et^. 
500 °C 0im2J XH B Oil Ai 3^2^M 600 01^21 3 S Oil AH ^X{dl6f01£ I^fg 



St SOi 0tmJ2Xt6t£: Jilt*! J2fM 
0Q£UH . ^ ^S0| 01^3X1- 6fe Jl^ HfXHI^ ^^1 I^ii ft 1= 4^ Si3'S^0IU 3^2°^ 

eiAi*^ ^ si^ aiyeHM sxie xHism^ ai sua. 

SEtl, = m@oi oi¥3X^ ofb xi^^ ^xhi^ ^xi ^st SxiM oigmoi i^ii e 

01 ¥^ ^^01 ^£XHI 4tX^°l 3H EH Al EH ^gg XHI^S^ CHI °[Ef. 



Mtg°/ m *tm 

Ail^^F mt\ SE^ &OI ^H^t ^ tH CHI 2^£IOi ^Xl ^£xHI 31 01 EH M £S §^ ^^St 

4- s§ ^aia^ een^n ^W2i. ^xi egH^fii i^bHOii 3^£ich &®e\m m^m ^ 

?lz= CPI3 ^bH2f. ^X! DX!^ ^ tHOi! Oiy 491 S& V S^01 ^Xi Qij^ ^ tH Oil AH 5f¥ 2^ 

2xHdi, ^xi ^sst ©xnai ^ ^¥ 2^ ^xheim 4S§ 4^ sife m^9.^ mu. 

£0\ Oiy 43^ 2£ ^^Xl RF(radio frequency)U ECR(electron cycron resonance) MafZEDf 

^^Xl^ ^ ?1Q. ^X| C|.X|^ ^bHOil Oik' ^B25 2^ ^^XlXi 2^£|0i ^31 

□ Xl^ Hjtti2J bHXIBOil^ XHIXH 2^£JCH 21 □ . ^ h X| EPI^ £JtH2J S^fe ^SExll 31 01 Hi 

^ ?lx|S^ XI XI Cii 2f 3 O^Oil SIEHX^ ^x|9CH 213. DXI^ |gtH2i Sxl^¥ 

Ei gee sm^I ^Xl 2^6iXil gAf^ 4- 21^ ±± SxPI ^xl£10i 21D. ^Xl e^^HH 

SbHOil^ 2^ e&f 2StH. ISfl Oiy ^bH, SxHEl SSbH y^l ^ 011^ o\U ££^ 3 01^ 
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CH 2^£ICH SIS 4= 2AQ . 

S £3 21 sfS} 1£ SXIfe §*40H£J SJEfll 310IHH3F SSE! 3UHIM3H xl o\*a= £E§* gtH 
21. £31 ^ UH CHI ESEIW £31 ^£xil ?IIO|IH« §J BSSfi 4 ^blSffe 

eaH^Si gbi2L £3| ean^nH £i fcH Oil SgSICH °[H ^&^m 4 ^S°4 

£3| ^£H^HH ^ OH Oil 2^ g^t St!tH2K £31 edH^m E\M0\\ 2^E! ^§11 Otte! 2StH2L £ 

31 i§si cny ^ tn oil <£m<B oiy ^eii s im 01 £3i is si ^ w oil ah £3i ^2°i°i ^xnai §j £ 

¥ 2^ mtlZ\m 4- £1 &CK £31 CH^ =^98 _9_g i^3| SE^ Maf^Dt ^ 

£i3|^ 4 SICK 

SE§L & SfSE ^40H2J ^£xil ^(01 m 3? h SSE 3UHI^^ ?i xl m = g bH 21 . £31 $j bH 

oil snaot £3i ^sehi ?jioiehm ^ ei^Si 4* aife ^uisife Hai^iH gtusi, £?i 

MBH^m ghHoii ^^£ich 21 u ^ssts m*tv 4= 2^ ^s^i gam. £}| m^hh sua 011 2 

^xidl gtH2L £31 ^Xi£l !§dH0il Oi y 4^BI SSSfOI £31 ^xiai ^ dH CHI AH £3| °£ 

°l ^xidlS 4= at? 4 2^ y jm 

£3i cny 4=&g 2^ 1^31 Ma^oi s^3is 4 £3i ^£h^hh gmotib 2xhei 

gbH. H§S* CH^' gtH. y|2J ^ 011^ Sbi SE = E = gSf ^bH3f 6f U SE!= □ 0|£ 2 if El 01 91W 
4 

£31 OB 3i^3 Hf li\ m ggo^l ?\o\0\ S «vgo, m^xil ^XF2| 5HIIJiAIEH I^^SE SlEfll 3|& 

£011 s^e iseib emi 2f . £3i ^oii ^s^e m^o\^ B^m. ^ 

± ^ ci ^ se^ gai^Gf ^^pichiah cHyna^oi ^xnaio^ E:Mi2f. ^^i ^ xh e.i & ^oii 

£31 e-^ ^' ^ xi dl ^ 1^ bH Oil AH 4^ £J\ tt± £f Ct ^ ^^131^ 2^01 5^ 

S ^sf^ ^^\J\0\D\, M^^Oh "^Pl^ N ? 0. 0 ? . NH 3 . Ar. N 2 2J ECR RF S^ZEOi ^^PiOl 

□ . £J\ ^ ^xnai^ ^OH£ 1«j 01^ £31 ^S^g TaA. A! 2 0 3 . 
Ti0 2 . YA. SrTi0 3 . (Ba.Sr)Ti0 3 . PbZrTi0 3 . SrBi 2 Ta 2 0 9 . (Pb.La)(Zr ,Ti )0 3 Bi 4 Ti 3 0 12 i§0il AH OiE^ 6iU 

£3i ^a^M ^£6f3i soil £3i m¥ s^e sxnai^ ^ £3i 8h¥ a xi ai . e 

^i. ^ ^ xh ai ^ hH oil ah ^ ch uopuh £3i 2^ sxnai^EH £^ 
2^ m&mx\ at u^i g£ s xi oil ah oi A j^g - oiq. 

£31 £^ s^i e^m^ e+^i ^chi ^§sf ch^m ^ £3i s xh ai u 2 

^ g£^£H CH feJ ^i XI mu°l £ Xl Oil ah ojai^m 4= 910. 

£3i ^xnai ^oii oi^m ch ^ 9in, £3i ^xnai §j i§ii oi^g e 

^' 1^ bH Oil AH 4- £31 e^¥EH £^ 3^ g^^XI 6tU°l £x|0i|AH 01 

ai^^ ^^m ^ siu. 

5£^. ^ y^xil £X|2J 3H2HAIEH 31 & £0il St¥ §^5^ & 311 21. 

£31 Sf¥ 2^ £011 ^S^M g£6F^ B 311 21. £9| ^2^1 £011 £^ §£o^ B3I2K £31 

£¥ af ci i^oi ^^i3i^. ^xnaiaf^ B3jis s&eiD. 

£31 6.^ afCI^OI S&EI ^^131^ 2^01 <^af£ ^^PIOIQ. £31 ^2^^ Ta 2 0 5 , Al 2 0 3 . 

Ti0 2 . Y 2 0 3 . SrTi0 3 . (Ba,Sr)Ti0 3t PbZrTi0 3 , SrBi 2 Ta 2 0 9 . (Pb,La)(Zr ,Ti )0 3 S£fe Bi 4 Ti 3 0i 2 e0il AH CH ^ 6h U 
S ^ £31 6.^ a^P^S ^ xi ai & £¥ 2^ £011 X1I2 £¥ §£5F01 2Xi! £¥ 

2^21 ^ XHI « e^AllJ ^ 2iC|. 

01 £21 s ^go 5f « 2 ^ s U j}o S o| sojj 2 g Oife' S£^ #a^Dt CH^M 

oKXI oi^ 2^ £011 SEi= UlOil g^ii Hiy ^ ^01 S^l ^3il g ^ 2i 

^3ii ^ ^ 2m. 

0I6K £31 S^moi ^ ^S£J ^AIOIIS £AHI6MI ^S^Cf . 

2j XH . ^ ^SX^a ^3| 31 £ §S[gi 0ISSK)1 5001C 0I6^2J XH g Oil AH H^£Qjs §g§ f 

Si S3|^ OII&CH 5HHHAIEH21 ¥^ S# (Mg3il E^£A|^ ^ Si^3tM ^^lo^ 

D. OlShCHl AH H^£!2J21 gj 01IM IHI^H^^OIM BST^M OlgmS^U, H 21 Oil 

S|, OlI^CH Ta 2 0 5 . Al 2 0 3 . Ti0 2 , Y 2 0 3 . SrTi0 3 (ST0). PbZrTi0 3 (PZT) , SrBi 2 Ta 2 0 9 (SBT) , (Pb.La)(Zr Ji )0 3 SE 
Bi 4 Ti 3 0, 2 01l □m04£ ggj^TII 5|§t ^ SAD. 

£ 1a S ^SOil 2JoK)1 11^2^1 §£ ¥ 2^ CHy ^^Oil £Ale.v 38HH0ICI. 

^p^l^o^ £ 18 a^)/BST^(^^2 9|)/^^^(£¥ S^)2S Ol^OiXI^ 9HII«A|E12j 

V^S^ UEJ-yia. £3| ^^^0| 3|& 420°CS ^ £ EH Oil AH dlgg £ 

EHsL 150A21 ^^|^ g£SfSQ. a §J b^ BST^ ^ ^Cl^, WI^U 2^^^ 
CHy^ 3^21 3^X1 ^8 S^OIO. 

£ 1011 H^OI ^ 2W^2S 10" 7 A/cm ? M ^l^^^ i ttH 2g 01 3^311 go SQ 

2J3F CH 33il ^ ^ SID. ^. CH^^ S^3f DgXI S^Oil blsKW ¥^ ^ 

□ . oi ai & ^2>s¥EH 3^2^ g£ ^ 2^ oiye bsts! uioii m$wm ^hhai 

EH2J ^^2^ 3H<y^ 4* ^ 4= 2iP. 
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£ 2b & gJgOil 2|8rOI I>^*j^ m mZ\*Q\ CHy ^Oil CQ^ ¥£2^S £ At ^ 3BHH0IP. 

£ 2b «" = °J(S r ¥ 2^)/8ST^(H^S^)/^^^(^¥ S^)2£ OI^CHXIb 5HHUIEH2] 
^igE^m^m PPt«P. BST^8 ^3^01 S££ ^1 & 8£M 420 &i EH Oil AH bl§§i £ EH 

^ 220 A 2J ^J>{|^ s^o^U. £>^¥<2 a §J 2}2f BST°| g£ ^ N 2 0 I Oil AH MP^Qf 01 y m 

4*se* ^^9} MP^of oi^m 4^61x1 &8 ppyip. 

£ 2 Oil Sb tih2l 1*01 ¥£ 2#^£^ io' 7 A/cm ? SJ JI^OHAH M IH N 2 0 MP^Ol Oi y g U§! 3 

sxi a h e sa a^i ^ ^ sap. = . n 2 o ^ ^31 oh ah MP^ofg cnye s^hj 

Vgxj = Jf 3^X1 ? s k 8 CH ^ □ . 0121 HOI BST&I U £ ° N 2 0 ^1 Oil AH « Bf^Dh Oiyg 4= 

3¥ BST^I UH Oil 2# I^il mO\ d\ ilH A| P 2J ¥£2H JH^iJ 4* & 4^ 21Q. 

£ 38 S &SOII 2\t\0\ H^2 Q 4 e^ v ^ CHy 52011 CQ^ 1*4:21 EAI& □ BHHOIP. 

=?t\\™°^. 500°C OI8f2| XH 8 Oil AH d|§g £EHS g^!&! BST^ UH CHI M£rP. Oil CH ^0! bfi # 

£1X1 StU CCrPAH. 150A2J BST°IM Ul§g ^EHS § *f & ^ CH y £2011 PP £^ ^^r 

CH^^I ^ or b XI e TOF-S I MS ( T i me of Fliaht- secondary Ion Mass Spect roscoov)g OlgSrOi ^Mo\91 
P. 



fs i] 



AH S 




BST^ 9 0IW 5?i 


1 


150A/420 J C 




2 


150A/420*C 


650'C. N 2 +0 2 (5) 30b CH y 


3 


150A/420°C 


350"C £^ 01 W 


4 


150A/420°C 


350°C £^ Oiy §J 650°C. N 2 +0 2 (5) 
30^ 01 W 



£ 3 Oil AH . ¥^ a. b. c ^ db 2f2t 1. 2. 3 I 42] ^311 UEiyiQ. £ 3011 Sb dr2f 

01 2E aH2.IS 321 S^^OI CI — 51 ^ 4^ 2iCL 01 £f ^01 BST°T 

^ £^ oiy§! ^moiiah mi oi on ma s^e ^^ai^ ^ ©iq. 

£el. S I^Xiig 6r¥ 2^/H^2^/^^ S^^S Ol^OiSJ y£x|| ±X\2\ 3\ EH A! EH 2\ 2^ 
^ 2^2} Il^S^I2f2] ^^4- (work function)2] XrOIOil SI6HAH ^^6f^ UH £! 01 (shot tky 

barrier) Oil 2J6 r 01 ^Xil£l£S Sf¥ 2^ Oil S^ia^ M^g, Oli^CH C0 2 . C §1 ^01^ 

4^ 2iP^ 31 S^l £I21Q. OIS ^1 6f01 ^ ^gXfig H^S^M §^5f^| 2 011 8^ 2^ Oil 

a^a= i^ii goi^i ?imoi 2xH£ie ^isisq. 

£ 4^ S ^ S Oil 2ior01 6f^ S XH dl ^¥0ii df^ 2^8 £A|§! 3 8HH0IP. 

^XHI^o^, £ 4^ ^Pe^(Ru, 2^)/BST°l(H^S°M/^P§^(^^S^)°J ^SH^M U 

EftHQ. 6f¥ PCI^, OH^jCH 01 g Br 01 SxHdlel a) 2} 3gll 

b)0IP. 2^1 0lg§! 6r¥ 2XH£I^ 350'COilAH 5^^ 102J £^ ^£ 

£ 4 OH S^OI. S^£^ 5r¥ SXHdl or XI 1.0 V Oil AH 5x10" 3 A/ cm' 2] V^S^M U 

PUi^QI ^moi, 2?2£ 2 XH £1 ^ 3^£r 1.0V Oil AH 1x10" 5 A/cm 2 ^ ^ 1/100 

3H<y^ 4- iuee m ^ 910. 

SE^. ^ ^SttSe 650 °C 0I^2J 28 ^^i^l. Oil^CH ^^1^1 Oil A1 ^ XH £| 2f 

2^ ^ A| Oil 3^ BST^ LH CHI tt± (vacancy) 1^01 gOimH ^¥ 2^eJ Pt2| 01 

3ai0l^(migration)0£ eimOi BST^OI ^^dl^S ^Or SflJr g^f^M ^>ii £J2iP. OIM 6H 

M8\D\ 9\m®, ^¥ 2^ ij£ A| Oil §PFof01 £°JP. 

£ 5b S Oil 216101 ^¥ 2^ e^AI c_^21 ^¥0il £A|°[ Z12HH0IP. 

^xll^o^, £ 5b Pt^l(5f¥ 2 ^ ) / B S T °l ( ^ ^ S ^ ) / P t ^1 ( ^ ¥ 2^)2J ifi^W UPtHP. ^ 

^1 ^¥ 2^8 BST^S] ISsli ?i6r01 650 "C 21 ^?i^l&] N 2 ^^i^l0ilAH f. f ffH c_^-l g^f 

§1 HA1) ^ ci^M ^^f6fXi ^8 SA|)0IP. £ 5 Oil S^OI ci 

S^forXI S8 V^S^f 1.0V OH AH 5x10 _3 A/cm'e UPUIU, £J£M ^ 2 Oil AH b ¥ 

1.0V Oil AH 2x10" 6 A/cm 2 M UPUi °* 1000HH ^§1 ^ 4- 2iP. 0121 ^01 ^¥ §^A1 ^ 

£M S^H? 3? ¥^ 2^^r ^}l Pb 518 ^¥ 2^01 PtO^ £101 ^¥ S^Oil 5&£IOi Sib 6i£ 
BST&I LH2J &± ggoj §ah M Q|0^H A I Oil ^± m XH P A| £¥ 2^2] Pt^r 01 3 211 01 6j P~ 

m&m mo\D\ ih^oip. 

CH^OI , ^¥ 2^ ^^A| c_^M a^ftr ffH SP ^¥ 2^ s aj-a. pp^, Oil^Pi S2E0I 

a ^^i^ioiiAH oiyg^ pto ^¥ 2^21 §^oi goism i^£ gm^i ^ 4- sip. ^si. 

S^2J ^XHI « ^>il §8,^ ^ ci^ PP^OI S&EI ^?l^|0ilAH OiyUfJ 3? BST^2J 8£M 
4- BST°|^ ^« S^mo, sg| ^at A |^ 4, ^^^1 Oil AH oi y % ^ 3^ 
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&¥ s^sj pt omaoi^e as ^ 

&se* £ 1 LH XI £ 5m Htto\0\ m EH. 5X¥ 2^21 S XH dl . 2^3 f!g ^ £^ CH y £i= M^l 
^01 CH f a «H£IS 4=Hi5^ 6f¥ 2^ &Oil £i= 2^2^ LH CHI £!#ohfe gg.' ^ °»CH ±pg 

^Ail ^ 2iP. £§!. 2^ ^Oil 2g CHyg 4=1*5^ 2^3^ LH Oil AJ£ 

21 ^XiloKfl ^>il ^ ^ 2iP. SE&. 5l¥ 2^ &01I SE^ ^011 8^3>fe £ 

Oilmen CO?. C II 1°^ ^ 2122 ¥£ SI?2*S CH ^Xil m ^ SIP. 01 g B ^SXIM 

e 6^ s^om ussstoi iss ysai ciui eon bz^Ai^ixi aoi m^m %x\m 

^ ?XH £X| 61 ¥ 2^ £ XH £1 . ^ xi £1 . 2^ ^xHdl 4>Sff 4= ^ 1^2 S 

XI -S ^H^o^Q. 

01 Sh CHI AH . ^g£l^r a «>goj o|Q| *g &x|2| £J AI01IM8 CM dH }fX| PE g£H^ S^l 4- °i20j . 
^ g*|Xf 0^ Oil AH ^s6fe gAIOIIgOII §} 3 £1 ^ 6H^£ICHXUH^ °}£!P. £ £J 

AlOllfe SSXtiOIIAH S^^ei Xl^g 0[& XIOOI ^ ^SI SD ^2 6|7]| £goPI °l oH AH Ail g £1 CH XI 
ef 30IP. £ 3 Oil AH eOlU S«^2| § Ail AH HI gt^ll *| 6H Hf§£|Oi*| 3201 P. £ 2 ^ 01! AH 

¥si fi^g XIS&P. Zia.l£) . g S All AH CHI AH "OjA|^(in-siiu) ,, a^ goi^ smsi 

shioiiah c\m §bis oiemxi a 12 g§§ ssstfe 51 2101&P. 

XIII fe'AIOII 

£ 6^ g ^g2l AIM ^A|Oj| Oil 21 §! «vo| gxlfi £A|§! JH^£^ £ AlEl g^£OIP. 

£Ai|^£S. £ ^g£| Ail 1 *J AIM Oil 2| §1 sjst g£ Sxlfe ^£Ail ?IIOIffl(1. ^£xil X|£h)X| 
X|A1I^(3):H "I XI 6^ ^£^ StH(5. loadlock chamber )a. fe^l S£^ ^di(5)0il ^ ^ £i CH &OI «!£ 
All ?-ilO|Il-i(1)g ^ ^^S^ ^ 2ife ^B. OII^CH ^(7)^ ^Him^ M^^ffl l§tH(9)£f. ^ 

^l M^i^Ei §ybi(9)0|l C^ls ^bH(11)2f. ^^I StH( 11)011 CH y B . OII^CH 

6.^ z\c\%*m ^^ai^ ^ £^ ^^^i £^ gdi^ai ^^pis ^?di^a. 

^61, £J\ UJl^m ^tH(H)^ H^S^M ^ 2iM ^B Of U ^ 2^ ^^9| M£^Qf 

^121 Ojy =^B0I 2^1 £101 911 \ (Ui^OII £fC|^0| S^g £^0|U §£I50I£ 6f¥ 2^ 2 

aH£IM 4-^m>lU, ^xHdlg 4^S>>IU. ^¥ 2^ ^xH£|g 4^iyW 4- U^l^ 

^tHS Olgof^ ^£x1l 9IIO|Ei£J dig ^ ^ Oil iQ§ A|^M ^ ^ ^£xil ?|| 

oiin7f iwns\ e\m^ oi=6i^ chi ms.m Mvm ^ s^ch ^£xii ^xi xiis dieoi g^^p. 

SEeh £^^H1 gbHS Mg^OII CQE §bl ^ 2^2J gfslf ^ 2iCf. 

01 ^ I AH T £ 7 % £ 8© S v £Sr01 £^ ^^^1 S£~ M^^Of W^^IS CH g ^B2f CP I 
^ §yWS ^ Ail 6f Til ^g^D. £ 7 % £ 8g £^ Oik'OI Tl^el CPI^ ^ tfiSI M^^OI Oik 1 01 

mwm sai 8hoi £Ai6^£u, si l^ guma 2^ cny 2f M^^af cnye £^ ti^§i 

D^l^ l^tHM ^^g" 4= £ 2iCI. 

£ 7^ £ 62i £^ g^3M2} CPIs g tH gJ 0«S ^ ^ £ ^ £A|&! £^0|CL 

£ 7M ^5612, CPI^ gb1(11)£| ^¥Oil^ H^S^, Oilmen BST^M #^6PI ^^i 
^^(17). CMI S 01 8a(TH0) 2 , Sr(THD) 2 ^ Ti (THD) 2 (0-i-C 3 H 7 ) 2 g 2« S ^ ^ gx|(17. 

19, 21. 23) S ^dlglQ. a^j Sx|( 17, 19. 21, 23)^ ^ xil ^ 4^ Viti 

^Ail gx|(19)2f, A^j oh^| g^t Sx|(19)0il 2^£J0i A 0 | ohxII ±±m ^IH-AI^ 1 4- 

^1^^1(21)21, A^p| T|§f^l(21)^¥EHS| U2b ^^1 ±±M 0\^m ^ 2i£^ 01^ X^ . OjlgjCli 0f = 

2 HH#£I^ 01^ X^ 4:^(23)^ OI^Qi^CL ^ ^ Al Oil CHI AH XlsPl^r 6hU^ ^^olS^Lf 1 
UiXI 3XH^ 4- £ aiCf. Ol^Xil ^IsfS Xr^er ^± ^Af Sxl(25). Oil & CH A^ oll£S B 
o[0\ CfXI^ gai(11) UiS 5S6MI ^AI^D. ^X| °X| ^0|X| ?|oh gOH^fe THF(tetra 
Hydro Fur an), n-butyl acetate, aceton, alcohol if OISSCL HEIJI, ^X| DX|^ ^bi( 11)011^ & 
XI ^|£f@ X^£j- &[gA|^ H^a^M 4* Xh^ ^^(22)X| ^g£JCH SID. g 
4' Al Oil Oil AH , BSTRM 01IS M2i£U. Ta 2 0 5 ^M 13(0-0^5)5^ ^ 2iD. 

□em, aoi pxi^ stfidDsi sr^fe ejgj¥(24)a esfw »sai 3101111(27, «i£xn 

feOI^ XIXI0i(28)2f, £PI ^£A1I ?j|OIEHM 300~700"C2J S£^ 4- 6IEH(29)Xf S^£|CH 

SiQ. ^Xl 6|Ei(29)^ H^S^ISJ S£2J- S^xHd|21 g£Xf Qi S^Oil OHfMXil &£S 

Ull? 4^ 91^ ^EHS si- q. 

□ dU, ^X| C|X|^ StH(11)0ilfe 6.^ BrCII^OI ^^iX|H| Oik' S§I ^1 6H Ai ST^A|3| 
- 2g %t^J\()5)J\ 2^£J0i SiCI. c> X I £^ ^^X|(15)(HIAH^ ^^21 gj^oj o,^^^ 

OlgSrOI ^^AI^IQ. a^^| oi^^^oj ot oi^T^gQilAH ^^£J ^ §J £E ^£^ 2|2| 

lOOOsccm- 10slm, 1-30. 0.1-10 volS 3Sg^Cf. QfXI^ ^tH(11)S ^gJAI^ 

Oiy g§§ 4-^^Cf. £&!. Afg@ m& D\±S= QX|^ gtH2| bHXIBOII ^xlS 2^ AilX-i 

§X|(31), SH(33) ^ X^ ^BybH(35)M g3 r 01 £gO| Aj|Xi£JOi j||5|£§ £J¥S UHgElQ. ^X| 
^Xl DX|^ Smsi 0.1~-10torr£j S ?l Oil Ai 2^1? 4- Si CI. 

□ am, £^ oiyAioii y£xii ?iioim ^ a^h siihsi sfe^oii £^ oiy lit ^oixi ^sfoi 
x^Aj ^£(£ai 2iE)m ^xis ^xi^ 4^ £ sia. nam. cixi^ aw(n)2i v^m Aiismxi ?i^ 

Ail§ X^, OUgjCH CIF3M g^mxi ?|§J All S X^ ±±{37)J\ PXI^ gjtH( 11)011 ^^£|Oi 2iU. 

£ 8g £ 52i MBI^Of ^^X|01l C|X|^ gt«2| gJ Oj|g TH^^£^ £A|^ £^0|Cf . £ 8B 

M^^OI g=^XIM 1^12? £A|6rSJ2. QX|^ l^bH^ £ g^orP. DBI2. £ 821 M^I^Df ^ 
^X|^ ECR M£f^QrM ^S6IS£U PS HSlZLOr . 0*1 & CH 13.56 MHz£j RF M^^OfM Mg6 r 01£ ^ 



23-5 



3 t\^/QQ 1-0027867 



£ Sm S3SSI2. Cf^is SJtHOOS:: 2. 54GHz 0[OI3^ufg OlgSlfe ECR #Bf20fM STgjAOIfe M£h 

^tn ^?i2f 2?naoi 2iQ . sa^oi §jg3i*r ^-^ei ofoia^ mm ^foie 6^= ?jioi« oi 

£(43)2h 0H1UIM 3gJ(45) SJ gaf^DF 3^ £±(47)M £D\ M^^Gl 1\± ^(47)S¥ 

EHi= 0 ? . NH 3 . Ar. SEfe N ? 02> HH#£ICH 0H1U|S| 3^(45) Af OI Oil AH 0^; NH 3 . Ar . N? £^ 

N,02| §a^0^f ^^E!Q. 0| S 3HI ^£J£! fd^Of^ OD\~ tH ( 11 ) CHI ^£!&!P. 

M2 gAIOli 

£ 91= S XII 2 ^ A! Oil Oil 212 afsj u £ g xl g £A|§! )H^2g £A|§! ©2£0IP. S tt9 

21 X1I2 ^AlOjl^ XI1 1 ^A|0j|£1 CPI^ 1^^(11)011 2^ g^U ^ 2^ g^f IStH(51)M 2&«* 
XII £1 mil- ggiofP. 

^Xll^o^. g g*S2| Xil2 £J AI0II01I 21 o] bjbj m % gxl~ 2^ 2xHai. H^2 

^ v «Hai ^ 2^ ^xHai^ P3|^ gtH(11)£h 2^# e^fi 4- 2^ 

§§tH(5DS ^Ptil&P. CttaUH. XIII A! Oil CHI 2j§j SHf^°! 0>L| a* 2^2^ ^Xiai -Oil CO gOII in 

#noi sioi ejAi^s ^¥ 2^e m^m ^ vlh. Sr¥ s = gg^Ei ^¥ 2^ -xnai^xi °iai^s 
zimm ^ ziai°^. 2^22* lh ^ 12^2^ & Chi ggs ejxiisui ^^s°4 m 

011 2JHIAI31 2f?M £± mI,' ^ 01 ^ I AH . £ 9M £28*01 S = § 

^ gyi§ g s §i p . 

£ 108 £ 92| 2^ gSf ^ tHSI Ollg ?H§r*!HS EA ,s> SESOIP. 

^xu^o^. 2^ ^ tH (51 )^ ^2^21 2^°^ msm £2^ §ii ^ ^ ^wsmi 

£ 62| P3|^ ^-M oMI P. 2^ § ^ fcH ( 5 1 ) RuSf §^5^1 ?lt! 

^^1 4^^(53). OII^CH bis(etchycyclopentadian)[Ru(EtCp)2) . Ru(THD)3(TH0 : Tetramethyl 
heptadtonate)M gOHOli ggH| oh ^11 ^ Sir Sxl(55)M e6H 5| m J\ (57) Oil AH 1\®A\Z1Q. 01 g 

>1I ^ISfa 01^ 9^ ^^(59)S¥£i U2fe 01^ 0\\^O\ Of^^ ^f^g OlgSfOl ^ 

^ ^Af §X|(61). OliaCH A^-J 51I£S eSfAI^I 3^ gSf ghH(51)^ ^^SMI SJAUI^JQ. 

nam. £ni §^ i§bH (51)011^ ej^'¥(63)s emw xixich(64)oii ssei ^£^i ?iioim(65, y 

£x1l 9|^)S 300-600°C2i g£^ 4= 51 EH (67) 2f 0.1-10Torr°J 5ii 4^ 

g^(69)M ^bJitfp. nam. 2^ sw(5D ^oii s^tii ahi s m ^ 9i~ ahi s 

CIF3 4^ ZJLti AHIS ^^(70)^1- 2^ §^ S bH (51 ) CHI ^g£ICH ^CK ^ ^Al Oil Oil AH 

2 ^ 3 S Mi Ru^M 01IS mOi ^S6lS2U, 2-^. ^^£1 glfg £^ 

lh^£ e^i^ ^ 2iQ. 

3913 ^AlOti 

£ 118 ^ ^S2J XH3 ^ A| 041 Oil £J°j- §^ §XlS £A|§i ?«^og £A|§| g^£0|Cf. ^ gJg 

21 1113 ^ AIOII^ X1I2 ^Al 01121 PP|^ g bH ( 1 1 ) ^ 2^ §s| aW(51)(MIP ^Saf 01 y gbH(71)^ LH 
SgTE! Xll2imj]^ i°^5ia. 

^^!^o^ < s ^goj ^13 aj AlOtl Oil S\m §>tlb 2^ 2 XH £1 , 12^2^ g*>, 

^ ^xnai ^ ^¥ 2^ ^xnapf ^^ov cpi^ ^w(iD2i. ^ 2^ 

^tH(51)£}. blS^' ^£HM ^S^e ^Stl 8£ 01 ^011 AH OiySfCtf ^SslA|3|^ cny 

gtH(71)M Sif^CL &OI 01 y SbH(71)^ B£2J g£ °J SF^M B ^ v ai t? 4- 2^^ 

^ ^ £fe e^2| 5!^^2j OHS^ £^ ^^^P. ^^1 CHk' §§bH(71)^ 300-900°C21 B 

£. 0.1-760 Tor r 2J ° ^ , ^sf^ ^^1^1 £^ b|6[Sf^ ^^1^121 ^§0| D^mO . CCfafAH, S ^g°1 
XII 3 ^'A| Oil Oil 21 6^ X1I2 ^AIOIIOII 2J§h OtU& 2^ 2 £i=r ^Oil ^§§f CHyg 

SJAI^S 4-iym04 V^2#M ^^A|^ 4^ 910. 

M4 ^AIOII 

£ 12^ ^ ^g2J XII 4 ^ A| Oil CHI 21 §X|g £A|^ JW^^o^ £A|g[ g^£ 0 |P. B 

24 X1I4 ^AIOII^ XI! 2 ^ A|01|21 P^|^ gm(11)M §yB1(73)^ Xil2JoH2fe §gJ 

mP. ^2^1 gytH(73)^ P^l^ gbi(11)2f^ 

^Xll^o^, s mgoj x-114 ^A|01l Oil 21 S|Sj §^ Sxlfe 11^291 gSf, H^2°| o. a^ ¥ 

2^ ^xnap^ ^2^ e*r stH(73)2f . 2^e e^^ ^ su.^ 2^ ^tH(5i)s ^?oi& 
p. cnaiAH, = »^oj ^,4 a. A , on on oj ms 2^2si ^xnai ^011 cn^i goii ±m^o\ stoi eiAi#^ 

^¥ 2^e e^l^ 4- xU^OI, £, 6r¥ 2^ ^^¥EH ^¥ 2^ ^xH£I^XI£ 2JA|^^ 4= °l 

P. DaH£S, ^^2^1 LH ^8 Sr¥ 2^ feT Oil 4^^, ^2J 2^ M^MOI S^£|^ ^Xim 

12 H#2^ LH01I 2^ mot ¥^2^M ^^AlfJ 4- xUP. 

X1I5 ^ At Oil 

£ 138 S ^S21 XHI5 ^ A| Oil Oil 2i&[ % X \m £A|§[ ^H^f^o^ £A js[ ^^£0IP. ^ 

21 XII 5 ^AlOllfe XII 4 Al 041 CHI ^§lf CHy ^tH(71)^h S^t! XII 21 5f2b i^^CK 

^Xll^oS. ^ ^S2J XII 5 4' A| Oil Oil 21 m mo| Sxl^ ^3^2^ ^°2^ ^xHai §J ^¥ 

2^ ^xnaie m ^ 91^ ^2^ e^i ^bH(73)2i. 2^e e^ir ^ 2^ swcsdsf, his 
g &EHsi ^s^i 01 yah 01 ^ssfAi^i^ cny ^bH(7DM ss^a. cny 

s tH (71 )fe 8£2j §j m^m e ^ai ^ 4- ^ s se^ e^2i Bim^s\ dhs^ £^ 

?^^P. ^Ol l§2l Oiy Mbfi (71)^ 400~900°C21 }|© 8£. 0. 1 -760Tor r 2J ° ^ , 25f^ g^PI 
§y b!2fif^ g^PI ^§0| D\^m^\\ CQ^AH . S ^g21 X1I5 ttAIOIIOII 216^ . X1I4 gAIODOII 

2i £i s^sei ofu a^ oh¥ 2^ 2 £^ ^oii oiye 4-^moi v^2^m ^aiu 4^ 2i 
p. 
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XII 6 ^'AIOII 

E 14^ S Sg2| HI 6 g AI0II01I 21 §| s>gj g£ §x|f EAle* 3H^^2S EA|°l- g^tOIQ. S 

2] XII 6 ^AlOjlfe XII 4 ^ A! Oil Oil 2^ 2 XH £1 S ^iSW 4* 2 Xl £1 W(77)g SS& 3g HI2I6H1 

tt ess* P. 

S ^3£l X1I6 ^ AlOIIOi! 2J°> BfSJ §X|^ H^SSJ g*fr, H^2° v ^X-i£| §J £¥ 

2^ ^XHSIS & 4= g^l SfcH(73)2L g^ff ^ xU^ SW(5im. Sl¥ 

£xH£l £ 4> 2xH£l Ett\(77)m CCfPAH, S XII 6 £A|0||0|| 2|6f£. X1I4 

^AIOIISI S]&se> 0\L\Z\ 2 XH P ^ g*f §J ipxHBIM °>A|^S 4**1 8* 01 ¥ ^ 2 H 
S &£A|& 4* °iP. 

XII 7 ^AIOII 

£ 15^ g Ug£| XHI 7 fe'AIOJIOII £Jei MS §X|g EAI^ 3H EAIt! g£E0IP. H ^ 

g2| XII 7 fc'AIOIIfe XII 5 ^ A|01l°| H g §} Oiy £UbH (71)011 2^ g^ZM E^r SPZSO!- ^^^I2f I>£ CH 

y 4*B(13)S 2HSIIL g£f L H bi(73)0iiA^ CHy ^91 XII >i °! XII 21 i^'^D. 

^xil^og s ggo, t^7 aj AIM Oil °\s\ a|g| g ah Sxl^ gstS 4 g^l 

gbH(73)£f. S^e g ^ v l f 4> 2^ gs* SSbH(51)2K tilggj & EH ^ g*J@ ^2^1 Ojy o*01 H 

siuisisf cny gbi(7D£[, *oi i§i[ cny ^tn(7i )oii she? 2^ ^^^i se^ mpzsoi 

m^D\S\ Oiy ^EHl3)g S £31 CH^ x«bM^ 2^ ^xHPE 4=tyU ^ °JD. CO 

pah . gs> sxnaisf is§i oiy e °i §§woiiah 4=i^mi2 ch^i eoii ^#goi si 01 qjai^ ^ 

LH CHI ^011 4=^. &± ^21 M^M2J 2| fll 5HQ H^S^ LH Oil ^i^ 

S^M ^XIIAi^l ^^^^g ^^AIH 4> SiCK 

XII 8 fe'AIOll 

E 16g g ^§21 XII 8 *JAI0I|0l| mm m£ gXlfl EA|§! 5c A| §[ S^£0|D. B 

21 Xil8 ^'AlOfl^ J3I5 ^ A| Oil CHI ^ ^bH (79)^1 CH S^S 31 *H£|SHQi=r iilSIP. 

^XW™^^.. B ^S2J Xii8 ^Al Oil Oil 2| o] «|Q| 1^ ™X\±r y^§ybH(79)e H& V ^P. gbH(79)^ 

£2^1 e^r ^ oiy ^oii i!E2£ ^xig^ ^i^oi d\M\m.^ mo\j\j\ 2011 oiai ^^^^ 
^Mi ^ie a^cHi xi^i Aizig eoi^ ^ ^ a! 011 on ah . ^ mw°}m 

Ollg §§dH(£AI o|Sh) S CH • ? £ ^ 4, E oiq o|j« *h ^ fe ^ 2 g| xiOil ^1^ 8£i 

^ e^l ^£ Oll^&^^Mi g£| ^bi (73)011 AH ^l^2J SE2J 01 ^ ^ A| 2iM ^01^ « 

tlP. 

»I9 ^AIOII 

E 17^ H ^S2| XII 9 ^A| Oil Oil 2]o[ »^ §x|g EAit[ EA|§[ S^EOIP. ^ 

2J X1I9 ^ At 011^ XII 4 £JA|01!2] |^ g w CHI AH CH b' XiiZM 5m. ^xH£| ^ W ^ 01 

chi cny s^6^ 3ie xii 2i em ^ e^ahp. 

^Xll^o^. XII9 ^'Al Oil Oil 2] t! §^ 05,041 4- ^ ^tH(73)2f . ^ 

PI ^S^ie ^xHdl ^ 4- 2icr ^XHEI ^bl(81)2f f ^Ol °xHai ^ bH (81 )CHi 

SE^ MP^D^ ^^^!2| Oi y ^B(13)3f. 4= £ifer §^ ^fcH(51)S =P 

ditm. ^-;| 05,01 sxhp ^tH(8D^ ^¥ ^xneiE ^f^a^p. 

[hpah . g «^oj ^, 9 Aj A | 0jl0i | ojsh o o sxi^ n^s^i oj ®xH£ie eiAi^s ^mm ^ 

2 ^ Oil AH s^^XIE 2i A|^^ 4^ 2iCH 3-|iIHA|£H21 ^^A|^ 4- £1 

P. 

H1 10 fe'AIOII 

£ 18E B ^S21 XI1 10 ^AIOIIOII 2\m ^XlM EAIej- 3H^^^ EAItl S^EOIP. ^ ^ 

S£| XI1 10 ^AIOII^ X1I9 ^ A| Oil CHI CP 2^ SxHdl l§W(77)M ^^tf 5ig Xil2|Sf J}^ i^'oia. 

^Xll^HS. ^ ^S2J XI1 10 ^ A| Oil CHI 2| §h «|Q| §x|^ oF¥ 2^ 2xHai if 4^ 

SXHEI ^bH(77)# ^bleip. PPAH , XII 9 ^AlOtl CHI 2|ef 2J01I H^^^ 2011 m¥ 51 2 

XHP 3f01 ol¥ ^011 ^XHSf^ &± ^ §1 XIM^S^MI ^Hf|A|EH2J ^4:A|^ ^ 

xUP. 

H1 11 ^AIOII 

E 19^ S ^§2| X1M1 ^AIOII Oil 21 oh mo| SxIM EAIel 31^^25 EAIsf SSEOIP. B ^ 

S2i xii 11 ajaiqii^ nig ^ai oil oil isii cny ^tn(7i):n sss xiisjsm^ §^ a^p. 
: ?xii^o^ i a »v S oj flM1 ^jaiojioii 2j o| §xi^ ^§2} cny ^m(7DM ^bi^p. ©p 

AH. XII 9 fe'AIOIIOII 2jsh a^^oh OH-IP b|§^2J 12^2^1 #^ 9 Oil i§si CH y ^WOllAi ^Ssf 01 

ye 4^tys^ 3H im ai eh v^swm s^-aiij ^ xUP. 

H1 12 ^AlOII 

E 20 S E ^§21 XI1 12 ^'AlOllOi! 2|§! ^x|§ EE At PH^^^S EAlei g^EOIP. S m 

SHI XI1 12 ^AlOilfe H1 10 gAIOII §y H1 1 1 ^'A| Oil Oil 0HSSbH(81) S EW(79V\ CH ^11 HI 

^Xll^og XI1 12 ^A| Oil Oil 2] of «|Q| §x|fe (X|« y2|A|3|fe 0||g Sbi(81) S ^ 
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^W(79)J\ S if £1 Oi °>C1. Oflg HJbi(81)er $?SQt gsf S Oil J 1 5! 8£g e^i EE V5^^ 

Ojl^-^o^Mi ^bi(73)0ilAH }ie2l 8£2J °!§§J Aj 2 11 M0|^ « f^M E£ ^ £j 

tti(79)fe ^8 Oik' ¥011 ^Xl£ll) ZMBOI 9|Ai|^£ MCH 2 011 01 £1 

y2j»2SJM ;>ie yj^oii H2ei xi xii ai2M #oi^ 

Ol^hCHI A-{^ £}| g g*S2| BJSJ *g g XI g 01 go* 01 ^£*i| 5X121 3HnHA|EH« Xil 5 61;= ^gf £ 
21 LH XI £ 29S 0|go|01 ^ S e! □ . 6PI £A|01IM8 S £92! sfSJ W£ SXI« OlgolOI 5HIH1 AIEIM 
Xil 5^ 4* 2^ CI 2^ Olie □ SJV^Mi SSf 4 2m. DEIH. 81 J I ^'Al Oil Oil AH a fe H 

go, «|o| SXI2J El IS bH Oil AH 4IS1 V 4 U El CI 01 , £ ^g2j &g 

gxiOIIAH eJAI^g ^|h^ ^ gjfe 5§1 UEft«D. SES. 31 AH A I El Oil 2J0UH 61V 2^ |^ g§. ^ 
S§. £V 2^ g^f 5§i ggOIDI , U 01 XI HSOil (Xh El AH ^*»m 4£ 2J 

H DgXI s*e 4£ SIP. 

£ 218 S CHI 21 & ^£i1l 5X121 5HflUA|Ei Xil5^221 XIII ^AIOIIM ^§6^1 ¥le! o§£Oia 
^. XI1 1 £A|01lb 61 V 3^ 2 XH El . gS, 1 ^291 ^ XH El ^ D3|^ ^ tH Oil AH 4ij8H3. 61 ¥ 

2^ 2XHEI 01IAH VEi £V S=> gsffll XI ^ 2JAI^g ^S&P. 

^Xll^o^. SIE^I 5ie(^£x|| ?1iOIHi) £011 50 IOOOOa^ 3H EH AIE.H 61V *j=?e 

gg§>P(5*' 101). £J! 5f? 2^8 uh^s ^ Ru02 irO;.(Ba.Sr)Ru0 3 s2i s^2j #S 

n, ^ §ja§ se^ twrns ^^m o\mm ^ &p. necii. 6iv s^ogfe pt. ru. irsf 1^8 

^ S^OI bH^offfl. 5ItiEi§!g. ^OlSl^l^e^S EE^ S^l if 0|g5IO1 gg| ^ °[ 

□ . 

0IO1AH. 81V S^OI g££j 3IEg P3I^ |y tH CHI AH ^^A|51 £±± ^CI^OI 51^ ^^1^1 Oil gj CH £ 
^ SE^ MEf^OF g?ni01|AH SF^ 2 XH El ^ Q ( ^ g 103). 

gl\ 61 ¥ 2^ 2 AH El M 2^ OlgSI^ 3^. 8£c £B-700°C. b^^'6^1^ 

300- 450 °C SJ £^^£~ 0.1-10 V0I01IAH ^ 5^ §£ 2 |y □ . CH^O! . £D\ 2^ CH^AI X|£|^ § 
S CH 2Alt k 4 £ 2iC|. 61 ¥ 2 AH El S gEi^QI m?\J\W Afg^ 3^ N 2 0 , 0 2( NH 3 . Ar , 

N 2 £l ECR RF SEI2E0I ^PIM OlSoHl £E-500 e C21 a £> 0 .1-10Torr°1 mm 52 

Oil AH ^S^D. = ^'AlOtlOilAH^ N 2 0 ^I^S Olgel ECR MEI^QIS Algolffl, 200 "C^i gSEOIIAH 1 

-10^21 522^ ^' AI61SD. 

OmoU. U^ls hH Oil AH 2^ £011 H^S^. dl S CH BST°TM 100-500A£J ^^ilM Sf^O|£ 

S£^ ^EiEiiiS^M e^^Q(^g] 105). bst^m ^^is^saf^i^easra o 

^ §£51^ S^. 8a(THD) ? . Sr(TH0) 2 . T i (THDhH ^IS^M 81^ ^^1 r^^£f 0 2 £f N 2 0£1 §|^l^i ^ 
sf^h^S 6101 400- 600 °C 21 J\m B£, 1-10torr ^ Zi CHI AH S^sfCL 

□ eOll. D^l^ gbHOilAH ^XHEI g§i ^A|§fC|(^gJ 107). £0| ^XHEIAI 528 £J\ 
61V 2^ 2 XH El 5221 e^'SMI 6.^ El CI ^01 ^¥|^i SE^ SEI50I ^¥1^1 Oil AH ^fH^Cf 
CH°0| . £0| ^XHEI CHol?! ?I6H ^ ^xHEl B^lg nSl *}^m 4 s £ 2i 
CI. 01(01, © AIOI^^ 2^2^21 ^^11^ 20 — 200 A 0 1 b!^6IC|. OIS #6101 

Al Oil 5^£lfe ^21 I^fi sHl^o^ Xil ^ ^ ^ °iCK 

CI M Oil , ^XiEPI §S9 ^£X1I ^l&e 2^ gtH^ 0|§A|^ ^ XH El & £011 £¥ 

50 -3000 A 21 ^^|^ e^^Q(5gJ 109). £?l £¥ 61V 2^31 lit 01 §61 01 ^JH 

til'S SE^ ^^l^^§f*^l£g^S(MOCVD)o^ g£^Q. Oil 2 □ . MOCVDS^ Rug ^^81^ S^, 
Ru(EtCp) 2 g 8101 ?l&&£ 1 50-500 'C, ^ W g^OI 0.1-10Torr2J 5 2 Oil AH Rug m^% y 4 24 

a. 

CI g Oil. £V 2^01 §^ «f£xl| SSSF §ytH^ OI^AI^I 1§2| CHym ^SHP(^I! 

111). £21 S§sl Oi^B BST9|§ 500- 800 "C . ^Sl£ ^8 H|a^£ ^^l^|2J 0.1-10Torr2l am a 
^ Oil AH ^'AlslCI. RuM BST2I Algf ^5^1 Ru^ 6h^£J°S. tt±m 

S^olXU dl^sl£2] ^^^|^ ^S8|D1, Pt2J 6h5^1 1-10011 <^52f §^£| ^E^l^ 

21 SJSShCI. i§H CH y At 2 £ Oiy^EJI y§^^ ^OHXIU 750°C2| CHySSOilAH 30S LHXI 30^01 
^SSICI. m\Jl. 3HHH AIEH ^ £ Al 21 OiyOI Om 5XI2J ^£011 Dlxlfe §§i eOPI ^6101 
RTA(rapid thermal annealing) iSI Mg§[Cf. 

£ 22 % £ 238 s St 9 Oil °4e* ^£xil 5XI2J ^IIHAlEi X1I5^S2J X1I2 ^jAIOII » X1I3 £A|0||« 

^SoPI ^(El sMSEOICI. 

^Xil^o^. £ 2221 Xil2 ^AIOII^ 81V 2^ 2 xH El Oil AH V Ei ^Ssl Oiy^lXI g ^g£J S|Sf ^£ g 
Al Oil AH ojAI^^ ^^81^ >1M Xj|216|^^ X1I1 ^ Al Oil §^61 C|. 3EIH . 5E 232J Xil3 ^AlOil^ 61V 
2^ 2 XH E| Oil AH £V 2^ e^^lXI ^ ^S2J ^£ £x| Oil AH 2JAI^S 5i^8l^ ^£s| Oi^'M 

4-^61X1 8t8 XII 21 6112^ XiM ^A|01I2I g^olCI. 

£ 24 % £ 25^ S £SOil 2J e| ttEX || 5X121 5HIHAIE1 X1I5^S2J XII 4 fij Al Oil §J Xil 5 Al Oil « 
S8PI sg £0 |CI. 

^xii^o^^ ^Aioiife cnye £V 2^ SOil 4^SoH] ^2^1 ^XHEI ^ ^£I| oiy 

8 olU2j ISbHOIlAi ^^8101, 81V 2^ SxHEIVEi £V 2^ S«f3HI S W9SI ^£ SflOHAI 

2!A|^^ 5iSS^ Xil 21 61^^ £OI XiM ^A|0(|2I §^8ia. DE|H, £ 2521 Xil 5 ^AIOII^ 81 V 

2^ 2XHEI S§§ ^^olfe Xil 21 81^^ Xil 4 &A|01l2f B%o\Q. 

£ 26 £ 278 E g^SOll 2|© ^£x1l 5X121 ^H EH Al EH Xi|5^S21 X1I6 tiAIOfl ^ Xil 7 ^AIOIIM 
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^iii^og, mq ^wm~ 2011 Die ong 113)1 sssm ^¥ 2^ gsr^oii 

^ CHkJ ^ 31 e ^ S§(^ £ J 115)g £31 0||g g§8 5^ 01 LH S □ DM B2I 

21 S£0il £gg 4= 2^£^ 6^. 5^ 01 LH ^8£S JIBSE?! ^ 2<£^ §! 

□ . nam. d\b oiig g§¥a Pie sswxi siai^s susm ^sst ^ ^xnai 

^ StU2| 13 bH Oil AH 4^t!e2Q. 01 21 Oil XI1 1 ^A|01l2j- ^i-'SfD. m\H. £ 272) HI7 fcJAIWIfe Sf¥ 2 

^ is?ei n § a ch^^xi 2jai*^ asstfe xiisimii^: mi ^ai 01121 ssmc*. 

£ 288 s CHI £|& ^£xll £XH21 5HIIHAiei »l3Sgfg!£| HI 8 ^ Al WIS ^S8PI ?IS! s§£0ICj. 

^il^og, X1I8 A| Oil ^ HI 3 ^A|01l2f dlIH3f01 of¥ 2xHdlo^XI £¥ § £ §i £ 

g HI 21 SHQfe § U 51 O . HI 3 ^Al 01121 1*01 6f¥ 2^ li£¥Ei &¥ 2^ S^WXI §2 8131 4^ISt! 
Q. OIOUH. £J\ &¥ 2^01 §£E! SJExll ^xHBI^CK^S 117) &i| xj^oj s^£|^ 

□ 3|^ ^WOilAH tt± dlCI^OI S&S ^Ul. 01I5HCH 2£ g^DI. PI© E£b 200 - 6000 

£^ 0.1-10 VO I Gil AH ^ 30 S LH XI 30^ °S 4=1J§}D. DEi;D. £¥ 2^2| ^aHSI Aj Xf2|^M ^ I Eh Oil 
WO\m 4= £ SICK 01^311 ShS ^ie! tihS-h 1*01 5H EH A| E1 £| ¥^ ^?il ~3\ 11 2 4= °iQ. 

£ 29^ e ^SOil 212 £h£.til £ 21 uH A| EH HI 5 g>» 3 2| HI 9 &JAIGII3 ggoDI ?l tl Sg£0|Q. 

HI 8 fe'AIOIIfe HI 8 ^A!OII2f dliDofOI &¥ S^M ^ CHI UVOIAH §i HI 21 t\ H 

~ mmmO. AH . HI8 fe'A|0«» 1>0I 2^ W£ SI ^S^M ~ H1 1 &¥ *±^e e^tf 

CKr^S 119). H1 1 dfCI^OI §3[f ?J.£^ 50 -1000A2I ^ffll^ g^"§!D. OlOi 

AH, ^Pl HI 8 ^ A|01l2f e^'^ Hi 1 ^¥ ^XHdl^D(^U 121). ^I^o^. £J\ mX■\^\ 

HI1 2^ ^Oil HI 2 ^¥ S^M 50- 3000a2| m^mC\(±^ 123). 0! g ?il or^ ^^§1 

ti[2f It 01 EH A I E-i 2] ¥^ S^S ^ DU ^ ^ 91H . Sxll ^¥ 2^2| ^ X4i « ^AilJ ^ Si U . 

£ 308 5. 28011 £A| HI8 ^AIOIIM ^'HI2j *}^X]\ ^XtSJ 5»iiIHAiEi2| HI^OII ^gof^ ^S6f^l 
^Itl: £S0|Q. 

=?n\™^^, 12^(103)011 2}8h01 USE! ^ £ zll Pie(101)2l ^ El H S^Oi! S^^2J 

^2^: s~d05). ^eiiei s^d07) ^ Tiioi^ ^si^[(io9)e juiwm ^toi^ 2^(111)^^ ^ 

gHXI^E-lPh ^^£ICH 2iCL Zl£l^. £D\ Edl2i 107)011^ di^ ^ei(113)Hf £J\ 

3^(109)011^ S2_^^^(115) LH2J e^SOll g^-E! M£iH(117) §J HH Bl CH S^°[(119)^ mo\0\ 2 
^£It= 6f¥ 2^(121)01 g ^ £1 Oj ?10. £J\ Sh¥ S^(121)B 50- 10000A 2J ¥XHI^ ^ 

^^2| H M £^ LHg^ mm ^EHEHDS. ^PIsl^PI^^^S S^l £ 

§1 OlgSfOI g^^EK 

ZLZ\J1, £D\ 5h¥ 2^(121) ^ CHI ^2^(123) ^ ^¥ 2^(125)01 m^S\0i 2iEL ^Pl ^2^(123) 
B £^ d^2[ ^0| ^^S^l. «| CH BST . Ta 2 0 5 . Al ? 0 3 . Ti0 2 . Y 2 0 3 , SrTi0 3 (ST0). PbZrT i0 3 (PZT) , 
SrBi 2 Ta 2 0 9 (SBT). (Pb , La) (Zr .Ti )0 3 Bi 4 Ti 3 0 12 ^ l^^P. ^^1 ^¥ 2^(125)8 6F¥ 

S^(121)if e^'t! i§£ § ^ S Cf . 

nam. di2f ^01 ^^i ^¥ 2^21 22011 <y± eia^oi h^ei ^^pi. oiigjcn 2^ ^^pi 

Oil AH ^XHE((127)S ^^&^^Mi ^Hre! df2J- ^01 5i EH Al Ei 2J ¥^ S^g ^^l ^ 4^ 2m. CH 

^0|. £J\ HI 9 ^A|0tl2f ^01 ^AHdlE! ^¥ 2^(125) £011 HI2 S^6f01 2 Hi £¥ 2^ 



mgsi mm- 

u\2\ mo\ e ^soii 2is^. m s^oiu m&^w cny^ sxhbi sf^u. 

m o.^ oiy M£i5Df 01^21 mx^^\m 2^ &m se^ h^e^ mon 

2^5^ i^ii ^ 2ACH ¥^ 2f?M k^l ^ 4^ 2iQ. SE§h S £¥ 2^ 

Oiye 41612 11^2^ LH0II 6.^ SS21 MOI ¥^ S^M bc^l ^ 4 2iCI. SEeh. ^ 

oj 9|o| §ah x^,^ m « a^oiu :n^2^oi ^£Hi ^i&e en pi eoii ^eAi^ui &of 
m m^m qx\o\w ¥^ ^Pii m ^ 2ia. 



1 

^4=^21 ^Exii 3ioim:n ss^ ^u-ii^pi ?ixim^ men; 

£PI ^hHOii 3^g01 &}| y^HI ?-IIOIEia ^ 2i£Si^ 4 2ife S^^M ^dia^ M£H 

£Pi ^^^ui S tH CHI ^ISOi 2iH ^2^e e^l^ 4 PPI^ iy tH ; ^ 

£D\ C\D\^ ^hHOil Oiy 4BI Sl^SIOI £PI PPI^ ^ W Oil AH 61 ¥ 2^ £PI 

^x^^.\ ^ ^¥ 2^ ^xnaie ^t»t> ^ ^s^g §^ §ji. 

JJimoil 2i CH AH , £PI CHy 49^ ^^Pl SEfe M^^EOt ^^PI9J ^s^^ %m 

§rxi. 
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XII IS Oil SiCHAH. £D\ SSQIg TaA- Al,0 3 . TiO^. Y ? 0 3 . SrTi0 3 . (Ba.Sr)Ti0 3 . PbZrTi0 3 , SrBi 2 Ta ? 0 9 . 
(Pb.La)(Zr.Ti)0 3 S£±= Bi 4 Ti 3 0„gOII AH Oi± 6m°J 5S 31^ sjSf |g gxl. 

S^S 4 

XII IS Oil 2AOUH. CIJ\±5 S^b £!£^l 911 01 IH 31 ?IXI 6fb XI XI □ 21 3 0^011 o\EM\ g Xl 

£ICH £M DPI|§ ISbtf2| ^ ^ gxl£¥EH giEl ^ xHI ±±m 2S8WI gA>S 

^ £^ ^A| gxPI gxISCH 91~ 51 ^S2S ^ S£ SXI. 

S^S 5 

XII4S0II ^ICH AH . &}| ^ °"*ll $?}| §§JS* K 4^ °hx1I 3 g §xl°J, ^31 

^xHI § XI Oil 2!£JOi ^Z>l °UII ^^S 3llfA||J ^ 3ISPI2K &}| }|£MS¥E12] U2^ 

±±m o\^m~ 01^ oi^chxi^ ^§ ^ S£ sxi. 

g^S 6 

HI 5 S Oil 2iCH AH . &}| PIS^I^ 1 LH XI 3?H£ ^ 61 ^ 51 8tb sfQf gx|. 

S^PS 7 

HI 2 S Oil 2iCHAH. &3| c^|^ xHtHOll 2^ I^JPI- £^£101 3 ^ &}| Q^|~ g bH PJ bH^I&Ollfe 

2^ HI J\ £X\D\ a^QOi 2J£ 51 &t°i S£ §xl. 

§^ps s 

XII 2 S0II SiOUH. fe^l g^^QI RF ECR g£l£0l gfg:?l&J 51 l§2§ 6}^ a|Qi MS 

S^S 9 

HI 2 S0II SiCHAH. M£^0h gf«3|fe: NH-, , 0 2 . N>0, Ar S£^ N 2 2J M^^OfS i^AIIJ 4- 51 

^§£5 s*sf SXI . 

g^PS 10 

H1 1 S Oil 2i (H AH , C^|^ l»di^ e|£OII HPHSPI ?! ^ All § 3^ SxPf 2 

^acH 91^ 51 ai^ s*a* §xi . 

S^PS 11 

H1 1 SOII 2iCH AH . esh^h-i ^tHOil^ 3^ ^ttUF CH 2^SJCH 91 ~ 51 ^§2M Shfe 

m=?%> 12 

H1 11 SOII SiOUH . &OI ^?H^ffl StHOIIfe ilStl CMy ^tH3^ CH ^^SCH 9l±z 51 ^§2§ 5^ e| 
sf S^ Sxl. 

g^PS 13 

H1 11 Oil 910\M , e^j^nH ^ bH CHI SXHdl |«bH^^ CH ^^SCH 51 ^S^^ §^ 

14 

H1 11 S0|| SUCH AH , ^^^iH l^hHOil^ ^ ^ ^ 011^ ^ W^l- CH 2^SCH 51 ^S2S 5^ 

IS Sxl. 

S^PS 15 

^4-^2J ^£^1 ^lOIH^f 3UHIM3^ ^1 XI Sl-fe ghH ; 

^31 1^ bH CHI ^ S a CH ^31 y£HI ?II0|IHM £S ^ 2J^S^ ^ 91 1= £5211 ^tiloffe 

^]IH IStH; 

^,01 g mo)| ^^£|ch an! &m^m m^m ^ 91^ isbH; 

^1 M^^m ^ bH CHI 1§1I CH^ ^W: ^ 

^^i i§n cny MbHoti cny 4B§ sssioi ^01 i§n ^ w on ah &01 ^aoipj ^xnai §j 

aj ¥ 2 ^ °xH£|g 4^^^ ^ 2i™ 51 ^S2g 61^ Sxl . 

S^PS 16 

HI15S0II 9JCH AH . £J\ CH^ ^^3| Mdl^D^ ^^31 o] 51 ^§25 S^ 

s«. 

S^S 17 
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fe^i ^ bH oil 2^£ich 2}s.z\\ shoiehs §j esse? ^ sggj-i =?u\m^ m& 

^EH H"fcfl; 

feOI ean^ni iUtHOil 2^E! ^xHai W ; ^ 

£21 #XH£I ^ hH CHI 01 ^91 fiSSKM £31 °xHai ^ bi Oil AH ^>0| ^xHdlS ^HiE' 

§ ^ 8 18 

xni7»oii °jo\m . oi y 4 s £^ i^zm 5£ ~ lai^of 51 iis^M mi= ^ 

g^ir 19 

All 178 Oil ^CHn!. MSH^EH ^WOil!= 2 xH d! ^bH^ EH 2 1 £1 CH 51 ^S^S Sr = ^ g 

S Sxl. 

g^i 1 - 20 

XI1 171*011 °!OUH. £f }| ^ £H ^ EH ^tHOil^ l§lf 01 y IS tH m CH °ji§£l01 51 ^S°S 6! cf 

at i* £ § xi . 

§?t> v 21 

X1I 17UCHI ?10iM. eg^m SWOII^ ^ ^ 3* 0111 tStfl^ CH 21SCH 2J£ 51 SI fe 

— I — i <=> o o -M - 

22 

111171^011 910\M. £J\ ^&±m ^bHOII^ 2^ CH 93301 Slfe 51 ^S^S SH= sjoi 

m s sxi . 

S^S 23 

^£a1I 3H£ £011 5>¥ 2^1 ggSlfe B31I : 
&OI 5^ 2^ fet CHI ^2°il SSSfe B3II; 

£31 ^2^tl 2± dICii 5E"= Ma^QJ ^ ^1 3 1 CHI AH 01 e U 61 01 ^XHEISlfe B^l; 2 

£}| *xiais £?2^ £011 £¥ 2^1 SgSFfe B^IS SS8KH OI^CHXI^ 51 ^S^^ 
aII ^XfE| 9-1 EH Af EH gSg-g . 

24 

III 23 if Oil SiOUH . £}| o 2 o 4 ^ °xHai^ ^ W (Hi AH ^^6F^ 51 5^ ^£x1l ± 
25 

xii23&oji sioiAH. ^^i &± m$\y\s=z 2^01 s&s 51 ^s^^ af ^ y£ 

ill 4:Xh£J 9HAHAIEH g^^S. 

m=?m 26 

HI231> h CHI SiCHAH, M&^Ol m$\D\z= N 2 0. 0 2 . NH 3 , Ar . N 2 2J ECR ^ RF M&^W 51 

27 

XII 23^ (HI 2JCHAH, ^31 §^ ^ ^xH£!M ^CHE 121 01^ «^6^ 51 6fb ^£x1l 

^^21 5HEHAIEH Mg^Q. 

28 

J3I23S0II 2J01AH, ^S^^ Ta 2 0 5 . Al 2 0 3 . Ti0 2 . Y 2 0 3 , SrTi0 3 , (Ba.Sr)Ti0 3 , PbZrTi0 3 . SrBi 2 Ta 2 0 9 . 

(Pb.La)(2r.Ti)0 3 SE & 8i 4 Ti 3 0, 2 e01l AH 01^ 61U9J 51 ^S^^ 6^ ^£x1l ^XfSJ 9H uH A| EH 

29 

Xj|23^01l SiCHAH, ^^1 ^2^1 ^^5^1 2011 £>0| SxHSIS^ B3jlH CH 5&S^ 51 

^S^^ Sf^ y£x1l ^Xf£j 5HHHAIE1 « ^ ^ ^ . 

S^S 30 

WI29&01I SiOiAH. ^^1 5^ 2^ 2 XH ai . g^. ^ ^ xH ai ^ ISW01I A1 ^IS5^ 5 
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m ^§2S ol = yEXIl ^Xf^l 3iIIHAIEi ggggj. 
g^S 31 

M29m0\\ SIOUH. fe^i af« 2^ &m\^EA 2^ § £ 7)\ XI 8fU°l § £ g xl Oil AH SJAI^S 

^SSffe 51 8^ S}£XII £XI£I 5H HH A| E\ gg^g. 

s^ar 32 

£31 ^X|2j 5H uU A| EH §i £j S S . 
33 

All 32 SOil &OUH. 61^ 2^ £±xH£l¥EH i§!t CHkl^XI 5fU2| Hjaj S£ § XI Oil AH ojAf^^ ^ 

^m±z 31 ^§2S 61^ ^£XHI ^Xf°l 51 AH A I El ISSS. 

34 

J1I3280II 2JOUH. &^l Sl^ 2^ g g EH -3 3$OI3?)UI SIU2I s>9> IS SxlOIIM ?JH<$£ ^1361 
61^ £!£a1I £X|£| 3i ETH a I El g g . 

S^PS 35 

Ail 23 ^01! SiCHAH. S*SSt2j U 3 §} 01 y g CH ^gSFi= 6f^ SJSEHI 

XI 21 31 SH -M Ei g ^ ^ S . 

g^B 36 

X1I35&CHI 2J0UH. feOI ^2°t ^XHdl £ iSII 01 yE ggJ S tH Oil AH ^^3^ 31 Slfe ^ 

£xil 4:XF°J 5H HH A| EH gggjg. 

37 

HI 23 moil 2ACHAH, g^EH 2^ g^WXI 6[L|2| HtQ| g XI Oil AH °J A|^£ 

81^ « S 9. £ ^£a1I 4.XI2J 31 OH A| Ei gS^S. 

38 

£ All 3|£ gOil 6I¥ S^M 1£8H= E.^1: 
gJI 2^ ^ CHI ^S^e gg8^ B3I : 

^31 SS D 4 &OII §£6^ B3|: §J 

g3| 6.^ ElClfJOl Meiotfe B^llg SS8K)| OI¥CHXIi= 31 

S 5fe S*£«| ^X|£J 5HUHAIE1 gg^g . 

m^m 39 

XII 38U Oil °!0UH , £D\ &± BkQ^0\ g^liz: 2^01 tfSg ^}|£J 3 H ^S^M 

6^ ^£X1I ^Xh°l 3HHUAIE1 

40 

XII38i^0|| SiOIAH, ^^1 ^S^S Ta 2 0 5 . Al 2 0 3 , Ti0 2 , Y 2 0 3f SrTi0 3 , (Ba,Sr)Ti0 3 . Pb2rTi0 3 , SrBi 2 Ta 2 0 9 , 
(Pb.La)(Zr.Ti)0 3 Bi 4 Ti 3 0 12 ^OII AH 01^ §|L|oi 3§ ^§o^ ^£xll ±X\2] 3\ M A| EH ggS" 

41 

«I38S01I 2i01AH . £J\ mxlZ\& 2^ ^011 XII 2 §^6^ B^IM 5&6K)I OI^CHXI^ 

31 ^§2£ ^£^1 ^X|2J 3H HH A! EH IS°JS. 
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